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multiplexer and adapted to control multiplexing of the first 
debug signals by the first multiplexer; 

the second multiplexing circuit is 

/ 

adapted to receive second debug signals from the integrated 
circuit and to selectively multiplex at least a first 



portion of the second debug signals onto a second bus; and 

the second multiplexing circuit 
comprises a second multiplexer ^dapted to receive the second 
debug signals from the integrated circuit and to selectively 
i multiplex at least the first portion of the second debug 

signals and a second control register coupled to the second 
I 'j multiplexer and adapted to control multiplexing of the 
(Jbrf* * second debug signals by the /second multiplexer; 

a logic circuit adapted to combine any debug 
signals of the first bus anp any debug signals of the second 
bus onto a third bus; 

an output stage adapted to selectively output 
debug signals of the third bus; 

a first latch set coupled to the first 
multiplexer and adapted jo latch debug signals output by the 
first multiplexer at a farst clock frequency; and 

a second/latch set coupled to the second 
multiplexer and adapted! to latch debug signals output by the 
second multiplexer at J second clock frequency. 



REMARKS 

This amendment is responsive to the Office Action 
dated November 27, 2002. Claims 1-5 and 7-27 are now in 
this application, claim 6 having been canceled and claims 
25-27 having been added by this paper. Claims 1-4, 14-17, 
19, 21 and 23-24 have been amended. In view of the 
following remarks, Applicants respectfully request favorable 
reconsideration and allowance of the present application. 
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Claims 1-4, 14-17, 19, 21 and 23-24 have been 
amended as suggested by the Examiner to eliminate the 
informality of the claims. No new matter has been added. 
Accordingly, Applicants respectfully request withdrawal of 
the objection to the claims. Any amendments to these claims 
which address the Examiner's objections have been made for 
clarification purposes and are not intended to narrow the 

scope of any claim. 

The Office Action states that claims 4, 10 and 13 
(among others) would be allowable if rewritten in 
independent form to include all limitations of the base 
claim and any intervening claims and rewritten to overcome 
the Office Action claim objections. New claims 25-27 are 
versions of claims 4, 10 and 13, respectively, rewritten in 
the manner suggested by the Office Action. Thus, these 
claims are believed to be allowable. Note that claim 4 as 
amended and new claim 25 require that the first latch set be 
adapted to latch "at least a portion of" the debug signals 
from the third bus rather than "the debug signals" from the 
third bus as provided in originally filed claim 4. 

The Office Action rejected claims 1-3, 5, 7-8, 11, 
14-16, 18, 20-21 and 23-24 under 35 U.S.C. §102 (b) as being 
anticipated by U.S. Patent No. 5,506,517 (Tsui et al.). 
Claims 1-3, 5-9, 11-12, 14-16, 18-21 and 23-24 were rejected 
under 35 U.S.C. §103 (a) as unpatentable over the Tsui et al. 
patent alone or in combination with U.S. Patent No. 
5,760,602 (Tan) or Fundamentals of Digital Sy stems Design, 
N.J., 1973, pp. 70-71 (Rhyne) . Applicants respectfully 
traverse these rejections. 

The present application addresses methods and 
apparatus for efficiently debugging chips during design. As 
amended, claims 1 and 14 recite an apparatus comprising a 
first multiplexing circuit and a second multiplexing 
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circuit, a logic circuit, adapted to combine any debug 
signals of a first bus and any debug signals of a second bus 
onto a third bus using a bit-by-bit logic OR operation , and 
an output stage. The limitation regarding the use of a bit- 
by-bit logic OR operation is similar to the limitation of 
originally filed claim 6 (which has been cancelled). 

It appears that Fig. 4d of the Tsui etal. patent 
discloses a control circuit 470 which can be used to provide 
output enable signals. . (Col. 3, lines 36-38.). However, the 
Tsui et al . patent does not provide a clear explanation as 
to how the control circuit 470 operates. Referring to Fig. 
4d of the Tsui et al- patent, it appears that the output 
signal of multiplexer 4 72 and the output signal of 
multiplexer 4 74 are the two input signals of a NAND gate 
476- The NAND gate 47 6 outputs a signal onto a signal path 
484* As is apparent from Fig. 4d, the NAND gate 47 6 does 
not perform a bit-by-bit logic OR operation. Therefore, in 
contrast to claims 1 and 14 of the present invention, the 
Tsui et al. patent does not disclose, teach or suggest using 
"a logic circuit adapted to combine any debug signals of the 
first bus and any debug signals of the second bus onto a 
third bus using a bit-by-bit logic OR operation." 

The Office Action specifically states that the 
Tsui et al. patent does not disclose a logic circuit that 
performs a bit-by-bit OR operation to combine signals of 
first and second buses. Rather, the Office Action relies on 
the Rhyne publication to state that it would have been an 
obvious engineering choice to replace the NAND gate of the 
Tsui et al. patent with an OR gate of the Rhyne publication, 
with changed symbolism at all of the inputs, to perform a 
bit-by-bit OR operation instead of the bit-by-bit NAND 
operation performed by the control circuit of the Tsui et 
al. patent. Applicants respectfully disagree. First, there 
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is no suggestion to modify the circuit shown in Fig. 4d of 
the Tsui et al. patent in the manner stated above. Second, 
replacing the NAND gate of the Tsui et al. patent with an OR 
gate of the Rhyne publication with changed symbolism at all 
inputs presumably would still cause the circuit of FIG. 4d 
to perform a Mtzby^bit NAND operation. Otherwise, the 
circuit of FIG. 4d would not operate properly; and such a 
change would render the circuit unsatisfactory for its 
intended purpose of providing output enable signals. (See 

MPBF § 2143.01) . 

As stated, claims 1 and 14 have been amended to 
require that any debug signals of the first bus and any 
debug signals of the second bus be combined using a bit-b yj: 
mi- logic OR operation (not a bit-by-bit logic NAND 
operation) . (The Tan reference also does not appear to 
disclose such a feature.) For at least this reason, 
Applicants respectfully submit that claims 1 and 14 and 
dependent claims 2-5 and 7-13 are allowable over the prior 

art of record* 

Method claims 15 and 24 recite performing steps 
involving debus signals. In this regard, the Office Action 
states that the Tsui et al. patent "does not disclose the 
signals being multiplexed are debug signals." (Office 
Action, page 4, line 5; page 6, line 14). To reject claims 
15 and 24 as being anticipated, the Office Action states 
that the limitation of "debug signals" is merely a statement 
of intent to use a multiplexing apparatus for debugging 
signals during a test. Further, the Office Action cites 
case law (Ex parte Masham, 2 USPQ2d 1647 (1987)) for the 
proposition that "a recitation directed to the manner in 
which a claimed ap paratus is intended to be employed does 
not differentiate the claimed apparatus from a prior art 
apparatus satisfying the claimed structural limitations." 
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(e^hasis added,. (Of fie. Action, page 4, lines 8-10. page 
lines 17-19) ■. Applicants respectfully submit that this 
1. of reasoning applies, if at all. to 

iaimed a»s fro* a prior art aooa^s Howe™ the 
Office action improperly applies such reasoning to re act 
the method claims of the present application. That is, for 
at lelsTthe reason that the Tsui et al. patent does not 
: s o or suggest employing debug signals with the control 
circuit 470 of Fig. id. Applicants respectfully submit that 
the methods as recited in claims 15 and 24 are not 
anticipated nor rendered obvious by the Tsux et al. patent. 

Because none of the other prior art of record 
appears to disclose the features of claims 15 and 24. 
applicants respectfully submit that claims 15 and 24, and 
dependent claims 16-23 are allowable. 

For the foregoing reasons, it is submitted that 
all of the claims are in condition for allowance, and 
oassage to issue is respectfully solicited. 
P Please charge Deposit Account No. 04-1696 in the 

amount of .186.00 for new claims 25-27. Applicants do not 
believe any other fees are due regarding this amendment. If 
any fees are required, however, please charge Deposrt ^ 
account No. 04-1696. Applicants encourage the Examine to 
telephone Applicants' attorney to discuss the amendment 
should any issues remain. Respect£ully 3ubmitted , 

Brian M. Dugan, Esq. 
Registration No. 41/720 
Dugan & Dugan, PC 
Attorneys for Applicants 
(914) 332-9081 

Dated: February 27, 2003 

Tarrytown, New YorK 
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V^rsiQS witl icings - g*g ^ aMaa 

Tn the claims t 

claim 6 has been canceled. 

i 4 14-17, 19, 21 and 23-24 have been amended 

Claims 1-4, f Wf 

as follows: 

1 (Amended) An apparatus adapted to multiplex 
d ebug signals of an integrated circuit, the apparatus 
comprising: ^ ^ ^ ^ circuit and a 

second multiplexing circuit, wherein: 

the first multiplexing circuit is 

h i-.d to receive first debug signals from [an] the 
adapted to receiv selectively multiplex at least a 

integrated circuit and to selective y 

. p ^ first debug signals onto a first bus, 
first portion of the tirst «w 

l3lVj the second multiplexing circuit is 

adapted to receive second debug signals from the integrated 
circuit and to selectively multiplex at l««t^ 
the second debug signals onto a second bus, 
port.cn of the mo ^ a , y d6bug 

i «f the first bus and any debug signals of the second 
Zonto a third bus u^^y^ 

an output stage adapted to selectively output 
debug signals of the third bus. 

2 . (Amended) The apparatus of claim 1 wherein 

„„ mT , H , 6S a third multiplexing circuit 
the output stage comprises ^ 
Adapted to receive the debug signals of the tnir 

onto a fourth bus. 
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3. (Amended) The apparatus of claim 2 wherein 
the third multiplexing circuit comprises: 

a multiplexer adapted to receive the debug 
signals of the third bus and to selectively multiplex the 
debug signals of thathi rdjms onto the fourth bus; and 

a cori trol register coupled to the multiplexer 
and adapted to control multrplexing of the debug signals of. 
the third bus by the multiplexer. 

4. (Amended) The apparatus of claim 3 further 
comprising: 

at least a first latch set coupled to the 
third bus and adapted to latch at _least a portion o f^he 
debug signals from the third bus at a first clock frequency 
and to output the latched debug signals to the multiplexer. 

14. (Amended) An apparatus adapted to multiplex, 
debug signals of an integrated circuit, the apparatus 
comprising: 

at least a first multiplexing circuit and a 

second multiplexing circuit, wherein: 

the first multiplexing circuit is 
adapted to receive first debug signals from [an] the 
integrated circuit and to selectively multiplex at least a 
first portion of the first debug signals onto a first bus; 
and 

the second multiplexing circuit is 
adapted to receive second debug signals from the integrated 
circuit and to selectively multiplex at least a first 
portion of the second debug signals onto a second bus; 

a logic circuit adapted to combine any debug 
signals of the first bus and any debug signals of the second 
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bus onto a third bus usin^ a blt-by-bit log ic^eration, 

a third multiplexing circuit adapted to 

10 n -F me third bus and to selectively 
receive debug signals of the tnira ou 

.^.i. rt f the third bus onto a fourtn 
multiplex the debug signals oj tne tnim 



bus . 



15 (Amended) A method of multiplexing debug 
signals of an integrated circuit, the method comprising: 

receiving first debug signals from [an] the 

integrated circuit; 

selectively multiplexing at least a first 

portion of the first debug signals onto a first bus; 

receiving second debug signals from the 

integrated circuit; 

selectively multiplexing at least a first 

portion of the second debug signals onto a second bus; 

P combining any debug signals of the first and 

second buses onto a third bus; and 

selectively outputting debug signals of the 

third bus. 

16 (Amended) The method of claim 15 wherein 
selectively outputting the debug signals of the thirds 
comprises selectively multiplexing the debug signals of_the_ 
third bus onto a fourth bus. 

n (Amended) The method of claim 16 further 
oo.pri.ing latching at least a portion of the debug signals 
o£ the third bus at one or more cloc* fluencies pr or to 
selectively multiplexing the debug signals of^thrrd.bus 
onto the fourth bus. 
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W (tended, The method of claim 15 wherein 

■ ,l, of the first and second buses 
combining any debug signals of " bit . by -bit OR 

onto [a] the third bus comprises performrng 

operation. 

21 (tended, The method of claim 15 wherein the 

m of selectively multiplexing at least [a] the first 
step of selective** first bus is 

« rt f the first debug signals onto [a] 
rer:ed J by a first partition of the integrated circuit.- 

wherein selectively multiplexing at least .a, 
the first portion of the second debug signals onto a, the 
f 0 L bus is performed by a second partit.on of the, 
integrated circuit. 

23 (Amended) The method of claim 15 wherein the 
, n= of selectively multiplexing at least la] the frrst 

P f the first debug signals onto [a, the first bus 
port.cn of the firs , 9 ^ 

formed by a single partition of the integrated circuit. 

24 (Amended) A method of multiplexing debug 

of an integrated circuit, the method comprising) 
S1 ,„als of integ^ ^ ^ £rom [an) ^ 

integrated multlplexing at least a first 

portion of the first debug signals onto a first bus; 

receiving second debug signals from the 

integrated circuit; 

selectively multiplexing at least a first 

portion of the second debug signals onto a second bus; 
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confining any debug signals of the first and 

second buses onto a third bus; and 

selectively multiplexing the debug signals 

onto a fourth bus , 



FAX RECEIVED 

' FEB * ? 2003 
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